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FULL WITHDRAWAL CONTAINER AND 
METHOD 

FIELD OF THE INVENTION 

The present invention relates to sealed containers 
usually for sterile storing and dispensing of ?uids. The 
size of the container can vary from 0.4 milliliters to 500 
milliliters or more. The containers may contain an injec- 10 
table serum, intravenous ?uids, ?uid for use in diagnos 
tics, and other ?uids. Speci?cally, the apparatus relates 
to forming the container neck to receive a withdrawal 
insert sealed to the neck which can also accomplish full 
withdrawal. The method relates to forming the con 
tainer and the sealed withdrawal of ?uids from the 
containers. 

SUMMARY OF THE PRIOR ART 

The prior art is exempli?ed by US. Pat. No. 
4,643,309, and US. Pat. Nos. 4,540,542, 4,239,726 and 
4,298,045 where all relate to withdrawing a ?uid from a 
container. Invariably the containers of US. Pat. No. 
4,643,309 accept a syringe tapered conical end engaged 
by a tapered female recess in the neck of a vessel or vial, 
and the two are related by a friction ?t of zero tolerance 
as to the tapered angle of each, most normally being 
approximately 2°. With the larger containers as shown 
in US. Pat. No. 4,239,726 and US. Pat. No. 4,298,045 a 
tapered spike withdraws the ?uid from a tapered coni 
cal opening. 
The disadvantages of such tapered inserts are numer 

ous. First, the ?t is along a frustoconical surface such as 
the upper two-thirds of a cone which ?ts into a con 
tainer which is comparable to the upper two-thirds of 
another cone. Second, the ?t is frictional and not inter 
ference which could permit leakage. Third, the inserts 
are of varying lengths and extend into the container 
beyond the neck and hence cannot achieve maximum or 
effective total withdrawal. The ?t is, therefore, fric 
tional and that of a repository as distinguished from 
lockingly engaged by a predetermined interference seal. 
In addition, with the type of a vial as illustrated in US 
Pat. No. 4,643,309 there is no provision for determining 
accurately the depth to which the insert is inserted into 
the container. If the insertion is not predetermined, the 
extent of the insertion may be longer or shorter than 
that desired. Also when inverted, leakage can occur. If 
the tip of the withdrawal insert penetrates the container 
beyond its neck, some ?uid may be trapped and cannot 
be withdrawn. 

Therefore, what is highly desired is a container 
which is formed to accept a withdrawal insert which 
will guide the same into position and secure it with a 
tight seal which will overcome leaks attributable to 
scratches that may occur in the manufacturing process 
or in the insertion process. The structure should also 
insure that the withdrawal member is inserted to a given 
position so that in withdrawing the solution effectively 
the entirety of the contents will be withdrawn. In addi 
tion, the above should be achieved through a manufac 
turing process in which conventional blow molding 
and/ or blow/?ll seal equipment is employed. 

SUMMARY OF THE INVENTION 

The present invention is directed to the discovery 
that by providing a neck of a container with a non-tap 
ered cylindrical upper drain portion, and a frictional 
interference ?t collar type gripper for the withdrawal 
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2 
member results in tight interference ?t. Also total e?‘ec 
tive withdrawal of the contents of the container is pro 
moted by providing a ring like stop or seat at the bottom 
of the neck. In essence, a double seal is achieved with 
the further advantage of total withdrawal of the con 
tained ?uid. The construction also will accommodate 
?aws and defects in the manufacture of the withdrawal 
member or the drain portion resulting from scratches 
which will otherwise permit leakage upon withdrawal 
of the contents. The method of the present invention is 
directed to manufacturing the container by which the 
mandrel for insertion in the neck has a lower end por 
tion providing a seating ring, and an upper portion 
de?ning the interior portion, with an interference collar 
protruding inwardly in a portion spaced from the lower 
end portion. The radius and draft angle permits the 
mandrel to be withdrawn from the molded plastic prod 
uct without deforming or damaging the same, but only 
after the neck of the container including an internal 
interference ?t collar and ring seat have been shaped. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further objects and advantages of the present inven 
tion will become apparent as the following description 
of an illustrative embodiment takes place, as set forth in 
the accompanying illustrative drawings, in which: 
FIG. 1 is a front elevation view of a typical intrave 

nous solution dispenser in which the present invention 
?nds utility; 
FIG. 2 is an enlarged cross-sectional view of the neck 

portion of the withdrawal element of the container 
shown in FIG. 1 in enlarged view; 
FIG. 3 is also an enlarged cross-sectional view of a 

plug and tube used to insert into the container neck of 
FIG. 2; 
FIG. 4 is a transverse sectional view taken alone 

section line 4-—4 of FIG. 2 showing an alternative em 
bodiment in which a flat is employed in order to orient 
the insert; and 
FIG. 5 is another transverse sectional view showing 

the subject container neck, but used in conjunction with 
a conical Luer tip made in accordance with American 
National Standard NC/HIMA MD 70.1-1983. 

DESCRIPTION OF A FIRST EMBODIMENT 

The ?rst embodiment of the present invention is 
shown in conjunction with a container 10 as it appears 
in FIG. 1. The container 10 is provided with a seal tab 
11, a body portion 12, and a hanger 13. The seal tab 11 
is secured to the body neck 14 by means of a frangible 
web 15. In opening, the seal tab is torn away from the 
neck 14 when the frangible web 15 is broken. 
More speci?cally, the container 10 is hermetically 

sealed and normally has a plurality of removable clo 
sures for containing and dispensing sterile solutions. 
The removable closures 11, 16 are unitary with the 
container 10. The container 10 comprises a sealed elon 
gated shell or body 12 of a thermoplastic material which 
has at least one access port at each end of the shell, a 
neck portion unitary with the shell and surrounding 
each access port, and a removable cap structure over 
the access ports and joined to the corresponding neck 
portions by means of frangible annular webs such as 
illustrated by reference numeral 15 and removable clo 
sure 11. The frangible annular web 15 is unitary with 
the removable cap 11 and the neck portion 14. At least 
one of the neck portions is provided with a bore of 
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predetermined controlled dimensions and is adapted to 
receive a draining spike or a similar means for with 
drawing the contents of the container. In the embodi 
ment shown in FIG. 1, ID. control port 14 is provided 
and is made accessible by removing the cap 11 when the 
frangible web 15 is broken. 
Turning now to FIG. 2, it will be seen that the neck 

14 terminates at the frangible web 15 at its lower por 
tion as shown in FIG. 2. Reinforcing web 18 is provided 
to strengthen the neck 14 where it joins the body 12 of 
the container 10. Interiorly and in accordance with the 
invention provision is made for an interference collar 20 
and a seating ring 21. 

In order to withdraw ?uid through the initial opening 
aperture 19, a plug 25, as shown in FIG. 3 is employed. 
The plug 25 is secured to a withdrawal tube 26 which is 
press ?ttingly positioned over the plug tube insert 31 
and the tube 26 abuts the tube in seat 32 on the control 
ring 28. The neck insert 30 has an upper surface 38 
which is a seating ring face. It engages the portion of the 
neck 14 from which the frangible web 15 (see FIG. 2) 
has been removed. The plug 25 is provided with an 
aperture 29 which traverses the control ring 28. A neck 
35 is provided in the neck insert 30 to nestingly and 
interference ?ttingly engage the interference collar 20 
of the container neck 14 shown in FIG. 2. The neck 
insert end 36 of the plug 25 has a sealing ring face 38 
which is snugly positioned, when inserted, against the 
seating ring 21 of the neck 14. 
A modi?cation as shown in FIG. 4 is available where 

it is desired to orient the insert into the neck 14 of the 
container 10. There it will be seen that this orientation is 
provided by means of a ?at 40 interiorly with the neck 
which engages a ?at 41 on the insert. 

Alternative Embodiment 

The ?exibility and adaptability of the present inven 
tion is illustrated in FIG. 5 where the container 10’ may 
be smaller than container 10 of FIG. 1, such as 0.4 milli 
liters or larger. It is utilized with a Luer slip ?tting 45 
such as identi?ed in American National Standard and 
C/HIMA MD 701-1983. The Luer slip ?tting 45 is 
provided with a Luer conical tip 46 and has a Luer tip 
end 48. Upon inserting the Luer conical tip 46 into the 
neck 14 an interference is occasioned by the dimen 
sional provisions for the interference collar 20. Once the 
Luer conical tip 46 is fully inserted to where the Luer 
tip end 46 sits on top of the seating ring 21, it is ready to 
withdraw the ?uid from the container 10. 
When withdrawal does take place, the container can 

be held horizontally, but ultimately tipped upward 
toward the vertical to the end that all of the contents 
will ?ow into the aperture 50 of the conical Luer tip 46. 
At the same time, not only is full withdrawal assured, 
but sealing between the container and the Luer slip 
?tting 45 is insured at two portions, ?rstly where the 
end 48 of the Luer tip seats on the seating ring 21, and 
secondarily where the interference ?t is provided by the 
circumferential locking between the interference collar 
20 and the Luer conical tip 46. 

Dimensions and Proportions 

While dimensions do not necessarily form a part of 
the invention, they do illustrate the problems sur 
rounded by the invention and how they were solved, 
and also the various proportions. The dimensions are 
not intended to be limiting, but rather exemplary of 
certain commercial adaptations. The dimensions also 
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4 
form a frame of reference for gaging proportions. The 
commercial type container 10 shown in FIG. 1 has a 500 
milliliter capacity. The dimension from the median por 
tion of the interference collar 20 to the seating ring 21 is 
4 millimeters (0.15 inches). Hereinafter all dimensions 
will be given in millimeters with parenthetical notes on 
the English dimension thereafter. Continuing with the 
dimensions, it will be seen that the interior narrow di 
mension of the interference collar 20 is 3.962 millimeters 
(0.156). 
Turning now to the dimensions of the plug 25, the 

neck insert is 4.293 millimeters (0.169) and the depth of 
the neck 35 gives it a diameter of 4.039 millimeters 
(0.159) thus insuring an interference ?t of 0.77 millime 
ters. The distance from the ring seat face 38 of the neck 
insert 30 to the center of the neck 35 is identical with the 
counterpart dimension in the neck 14 of the container 
10. The plug 25 diameter can be readily increased to 
twice or more the dimension set forth. 
Turning now to FIG. 5, the dimensions of the dis 

tance between the interference collar 20 and the seating 
ring 21 are identical to that shown in the embodiment of 
FIG. 2, with the exception that the overall distance 
from the seating ring 21 to the frangible web end por 
tion 15 of the neck 14 is 6.350 millimeters (0.250). It will 
also be appreciated that the dimensions are in part con 
trolled by the ANSI standard for the Luer slip ?tting 
ANSI/NIMAND70.11983. 
The constriction portion of the sealing collar 20 is 

3.962 millimeters (0.156), the same as with the embodi 
ment of FIG. 2, providing for a snug interference ?t. 
Where the conical Luer tip end 48 seats upon the seat 
ing ring 21, the outside diameter of the Luer tip end 48 
is 4.027 millimeters (0.1585) whereas the interior diame 
ter of the seating ring 21 is 4.293 millimeters (0.169) thus 
providing for a gap of 0.166 millimeters to insure that 
the conical tip engages only the interference collar 20 
and not the balance of the conical surface of the conical 
Luer tip 46. This insures a very tight interference ?t 
between the interference ?t collar 20, and the conical 
Luer tip 46. Also, when the end 48 of the conical Luer 
tip 46 is seated on the seating ring 21, the collar not only 
provides a second seal, but also a dimensional “jig” 
whereby the Luer tip end 48 is held snugly and vise-like 
against the seating ring 21 in further ?uid sealed engage 
ment. 

In operation, the embodiment of FIG. 5 is very com 
parable to that of FIGS. 1-3 in that the insert is posi 
tioned interiorly of the neck until its end is secured 
against the seating ring 21. Thereafter, the contents are 
withdrawn, and towards the end of the withdrawal, the 
container is held horizontally or inverted if need be in 
order to accomplish full withdrawal of the contained 
solution. After full withdrawal, the insert is removed. 

The Method 

The method of the present invention, from a stand 
point of forming the container 10 is disclosed and de 
scribed in applicant’s earlier U.S. Pat. No. 4,239,726, 
more speci?cally as illustrated in FIGS. 7-10 thereof. 
While the same method is employed in forming the 
container and the neck, it is modi?ed to the extent that 
the mandrel is formed so that its cross-section is the 
same as the aperture 18 but recessed in order to form the 
interference collar 20. Also the lower end of the man 
drel is dimensioned to form the seating ring 21. The 
same are proportioned to permit the mandrel, despite its 

~ interfering ?t with the neck 14, to withdraw from the 
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aperture 18 without disturbing the con?guration of the 
already-formed interference collar 20 and the seating 
rings 21. 

Summary 
In the use of the container 10, 10’ the seal tab 11, 

which is common to both constructions shown, is re 
moved and thereafter the plug 25 which is used with a 
tube 26 is inserted or Luer tip cone 46 of a syringe. With 
both the plug 25 or, Luer tip 48 inserted and pressed 
into position to a point where their respective ends and 
the seat engaging ends bottom out on the seating ring 
21. This step is important because once the relationship 
between the end of the Withdrawal instrument and the 
seating ring is established as to physical contact, when 
the container is inverted the entire contents have no 
other place to go than into syringe or the plug or the 
tube. This insures effective total withdrawal of the ?uid 
while at the same time employing an absolute interfer 
ence ?t seal around the body portion of the withdrawal 
instrument. A further and related aspect of the inven 
tion as shown in FIG. 4 relates to positioning a ?at or 
otherwise providing for an asymmetrical withdrawal 
instrument to the end that positive orientation may be 
made of the withdrawal instrument since it can only be 
inserted in one given orientation. 
Although particular embodiments of the invention 

have been shown and described in full here, there is no 
intention to thereby limit the invention to the details of 
such embodiments. On the contrary, the intention is to 
cover all modi?cations, alternatives, embodiments, us 
ages and equivalents as fall within the spirit and scope of 
the present invention, speci?cation and appended 
claims. 
What is claimed is: 
1. A container formed of a material for containing a 

sealed solution, said container having a body, said body 
having an upper end with a removable seal tab, and a 
neck, the improvement comprising: 

said neck having a unitary formed upper and lower 
end, an inner aperture of essentially circular cross 
section from one end of the neck to the other, 

a removable seal tab above the upper end portion, 
said removable seal tab leaving an upper open end 
when removed, 

an interior collar with an interference between of at 
least 0.001" per side formed at a preselected o-por 
tion between the upper and lower portion of the 
neck aperture of said open portion for receiving a 
withdrawal element in interference ?t relationship, 

and a sealing ring formed at the lower end of the neck 
to sealingly engage the end of a withdrawal ele 
ment thereby insuring full withdrawal of the sealed 
solution after the interior collar secures the with 
drawal element against the sealing ring. 

2. For use with the container of claim 1, 
a plug, 
said plug having an outwardly extending control ring 

at a mid-portion, 
a tube insert and a neck insert having apertures and 

extending from opposite sides of the control ring, 
and a collar neck on the neck insert proportioned for 

a force ?t with the container neck collar. 
3. The method of withdrawing ?uid from a container 

having an upper end neck with a cylindrical barrel for 
receiving a withdrawal instrument, and having an inte 
rior unitarily formed collar proportioned for an interfer 
ing continuous ?t at a mid-portion of the cylindrical 
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6 
barrel with the Luer tip of a syringe, and having a uni 
tarily formed seating ring at the lower portion of the 
cylindrical barrel and immediately adjacent the body 
portion of the container, whereby said collar, seat, and 
neck are all unitarily formed, comprising the steps of: 

a seating ring at the lower portion of the cylindrical 
barrel and immediately adjacent the body portion 
of the container said collar, seat, and neck all being 
unitarily formed, 

inserting a withdrawal instrument Luer tip syringe 
without a needle into the container neck by force 
?ttingly advancing it until the end is moved in 
contact with the seating ring of the container and a 
mid-portion is ?rmly engaged by the collar having 
an interfering fit, 

and thereafter at least partially inverting the con 
tainer to a point where the entire contents of the 
container will ?ow to the neck portion of the con 
tainer, and withdrawing the ?uid until no further 
?uid is left to withdraw. 

4. A container formed of a material for containing a 
sealed solution, said container having a body portion, an 
upper outer end portion with a removable seal tab, and 
a neck, the improvement comprising: 

said neck having unitary upper outer and lower ends, 
and an inner open portion of essentially tubular 
cross-section from one end to the other, 

a removable seal tab above the upper end portion, 
and a collar with an interior interference tolerance of 

at least 0.001" per side at a mid-portion of said open 
portion for sealingly receiving a withdrawal ele 
ment. 

5. In the vial of claim 4, 
a seating ring at the lower neck portion of the con 

tainer beneath the collar to ?rmly seat the end of 
the withdrawal instrument. 

6. The method of withdrawing ?uid from a vial or 
container having an upper end neck with a cylindrical 
barrel for receiving a withdrawal element, and having a 
collar proportioned for an interfering ?t with the with 
drawal element at a mid-portion of the cylindrical bar 
rel and having a seating ring at the lower portion of the 
cylindrical barrel and immediately adjacent the body 
portion of the container all of which are unitarily 
formed in the neck comprising the steps of: 

inserting a withdrawal element into the container 
neck by force ?ttingly advancing it beyond the 
collar until the end contacts the seating ring of the 
container, 

and thereafter partially inverting the container to a 
point where the entire contents of the container 
will ?ow to the neck portion of the container, and 
withdrawing the ?uid until no further ?uid is left to 
withdraw. 

7. A container formed of a material for containing a 
sealed solution, said container having a body portion, an 
upper end portion with a removable seal, and a neck 
portion, the improvement comprising: 

said neck having a unitary formed upper and lower 
end, an inner aperture of similarly shaped cross 
section from one end of the neck to the other, 

a removable seal tab above the open portion, 
said neck having an interior collar with an interfer 

ence tolerance of at least 0.001” per side formed at 
a preselected portion between the upper and lower 
portion of the neck aperture of said open portion 
for receiving a withdrawal element in interference 
?t relationship, 
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and a seating ring formed at the lower end of the neck 
portion to sealingly engage the end of a withdrawal 
element thereby insuring full withdrawal of the 
sealed solution after the interior collar secures the 
withdrawal element against the seating ring. 

8. A container formed of a material for containing a 
sealed solution, said container having a body portion, an 
upper end portion with a removable seal tab, and a. 
neck, the improvement comprising: 
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8 
said neck having unitary upper outer and lower ends, 
and an inner open portion of similarly shaped 
cross-section from one end to the‘ other, 

said removable seal tab above the upper end portion, 
and a collar with an interior interference tolerance of 

at least 0.001" per side at a mid-portion of said open 
portion for sealingly receiving a withdrawal ele 
ment. 

* * * * * 


